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Models are ubiquitous in science and science-based aiding of decision-making. Despite the
frequency of their use, little progress has been made in articulating how modelers and
model users learn from model results; specifically, there is a paucity of frameworks that are
theoretically-grounded and independent of scientific discipline. For ecological forecasting
and other model-dependent disciplines, this can be a problem for two reasons.
First, models are often used as a means of integrating knowledge across disciplines or
subject areas (e.g., ecology and economics). If modeling conventions and epistemic norms
are not transparent, then differing practices can easily be misinterpreted, leading to
inaccurate model insights. Second, model-building and interpretation is, conceptually, a
learning process that consists of a chain of decisions, from choosing the system boundary
to deciding how to validate the model to testing model robustness. This framing is
important because experts and non-experts alike can exhibit biases and heuristics during
the process of learning, especially from model-based evidence. In aggregate, these learning
biases and heuristics can lead to systematic errors in how prior knowledge is elicited and
incorporated, information or evidence is sought out, and model-based evidence is used to
learn and provide insight. Using decision science as a foundation, we develop a framework
that guides model builders and model users through the process of learning about and
from a model in a way that minimizes error introduced by biases and heuristics and aids in
choosing a model that maximizes learning. This is accomplished through an application of
Bayesian inference that treats models as constructed evidence-generating processes that
are used in conjunction with modeler and user judgment of how adequate the model is for
learning. Following this framework generates a comprehensive set of questions to ask in
the learning process that is theoretically-grounded and independent of scientific discipline.
Importantly, questions are linked to mathematical terms with foundations in Bayesian
inference, which allows for use of well-established elicitation techniques. Thus all the steps
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